There are formidable intellectual challenges host of other issues have tended to impede associated with the study of chemical mix-research progress in this area. tures for potential adverse human health During the 1980s rather intense efforts effects. These challenges range from the were made at the National Institute of rather mundane problems associated with Environmental Health Sciences (NIEHS) the creation of stable dose solutions or to provide data to address some of the funaerosols of chemical mixtures for delivery to damental knowledge gaps in studies of animals or other test systems, to more diffi-chemical mixtures. These efforts were in cult and serious problems associated with response to the recommendations of a the selection of mixtures for study that pro-committee assembled by the National vide data relevant to more than one or two Research Council/National Academy of unique exposure situations. These and a Sciences following its review of toxicologic This paper is based on a presentation at the Conference on Current Issues on Chemical Mixtures held [11] [12] [13] August 1997 in Fort Collins, Colorado. Manuscript received at EHP 17 February 1998; accepted 26 (6) to occupational exposures to cobalt as it appears in different welding fumes or in the hard metal cobalt alloy industry.
A second interagency agreement that should be extremely helpful in guiding the design of mixture work in the years ahead is under development with the National Center for Environmental Health (NCEH), Centers for Disease Control and Prevention. The NCEH has laboratory and epidemiologic expertise in the measurement of the extent of human exposures to toxic substances and works to determine the levels of exposure that cause human disease. As the principal analytical laboratory working with blood samples from large population-based surveys such as National Health and Nutrition Examination Surveys III and IV, the NCEH has compiled information on the frequency and concentration ranges of many persistent organic chemicals and metals in the U.S. population. Future NIEHSsponsored activities will include an analysis of the databases to determine whether there are common subsets of chemicals that persist in large segments of the population. These subsets, if they exist, will provide a logical starting point from which further chemical mixture studies can be designed and carried out in rodents. A second major initiative will be to evaluate persistent chemicals found in the population for common biologic activities. For example, many chemicals with rather diverse structures have the capacity to interact with the estrogen receptor. An assessment in an estrogenic activity screen (7) of the chemicals routinely found in the human population will allow a determination of whether environmental estrogen exposures are reaching a level of concern in relation to the endogenous levels of these hormones. This information will also allow for studies of relevant combinations of environmental estrogens for possible synergistic activities, as was recently reported by Arnold et al. (8) .
One In 1993, McLachlan described a research strategy termed functional toxicology (13) . The purpose was to screen chemicals for common biologic activities using cells transfected with molecular constructs containing specific receptors and reporter genes for that receptor, similar to one part of the estrogen assay described earlier 
